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Michio Tamura*, Yoko Mizumoto** & Hideo Kubota*** : 

Observations on seedlings of the Ranunculaceae 

MrjrMfflfa t'”C%frfci), 2ftcu?Ha : 51'61'6&IIStc ■£vf-t£ 
£«*< i 0%SSfL, 4 U* SKft 

StiXgtz (Sargant 1903, fE'/X 1939) 0 4o£4, 5 ^0 

4 ogtlft i ■' ft ■trtt % <, *ft b S14 4 itWS b ft'tt' 

2> 0 ^>>vf4» +'?4> -tei>f4, =¥^f4& Eht^cox 5fc 

TPH 4f4'^ ) S ( Z)^t''f4'C^)'5o 

jtliiR. (1939) |&ft t, Shiba- 

teranthis, Ficaria K^-bfl, % 4 <0 t L“Ctt Eranthis, Cal- 

lianthemum, Anemone, Pulsatilla fc “Cl' § 0 

=¥■ 0 , Janczewski (1892) ^ Anemone $s£& 

5 •o®Mi'-5-||LT;i'So Decamps (1976) it^r-y 
*° ?y&<D5r£x. icoi'-t, k#, -YUffh-^ftoollfj^ 

y^^^44<oS-?^rSt J ^£x©S§!£&0'0*{t't:^;fc:o £ n 
•Ciiii :teJ:t>'4:ft£> i £Sftft$i' 


i? g *S M 

1. 

Shibateranthis pinnatifida <Oif£x./^#—?§i& 4 o £ i;142l|yi D&bftftt'S 
(4k4v 1935), |j| 1 {Ctf; L ft £ 5 ic, Anemone flaccida Jp Ranunculus glacialis 
4#—Y^^4< 5 o Decamps (1976) K£Z>b> Ranunculus thora cDYUli 2^0 
iM'nt lK0®-p W»4 5o 


* A IK ^J^y|nj^y^Mj|^^InsdUi^)n3iology^olleg€^)f General Education, Osaka University. 

Osaka. 

*** Nikko Branch Garden, Botanical Gardens, Faculty of Sci¬ 

ence, University of Tokyo. 
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Table 1. Seedlings of the Ranunculaceae. I. Fusion of cotyledons. +1 : 
fused to petiolar top. + : fused at petiolar base, ± : slightly fused, 
— : not fused, M: monocotyledonous. II. Position of plumule for 
soil surface, e i above soil surface, m : about soil surface, h : under 
soil surface. III. Comparison of hypocotyl and cotyledonary petiole 
in length, H>P: hypocotyl longer than petiole, H = P: hypocotyl 
nearly as long as petiole, H<P: hypocotyl shorter than petiole. 
IV. Life form. Fr : frutex, Sfr : suffrutex, Ch : chamaephyte, HC: 
hemicryptophyte, G : geophyte, Hel: helophyte, Hyd : hydrophyte, 
AB : annuals or biennials. 


Plant name 

Locality 

I 

II 

III 

IV 

Caltha palustris v. 
nipponica 

Pref. Fukushima : Mt. 
Bandai 

+ 

e 

H = P 

Hel 

Trollius pumilus 

Cult, in Nikko 

+ 

m 

H<P 

HC 

T. riederianus v. 
japonicus 

Pref. Yamanashi: Mt. 
Kitadake; Pref. 
Gumma : Sugenuma 

+ 

m 

H<P 

HC 

Anemonopsis macrophylla 

Pref. Tochigi: Nikko 

+■ 

h 

H<P 

G 

Cimicifuga simplex 

Pref. Tokushima: Mt. 
Tsurugi 

+ 

e 

H>P 

G 

Actaea asiatica 

Pref. Tochigi: Nikko 

+ 

e 

H= P 

G 

Helleborus lividus 

Cult, in Nikko 

+ 

e 

H>P 

Ch 

H. orientalis 

Cult, in Osaka 

+ 

m 

H<P 

G 

Eranthis cilicicus 

Cult, in Nikko 

If 

h 

H<P 

G 

E. hyemalis 

Cult, in Nikko 

-H- 

h 

H<P 

G 

Shib at eranthis pinnatifida 

Pref. Shiga: Mt. Ibuki ; 
Pref. Mie: Mt. 
Fujiwara 

M 

h 

H<P 

G 

Nigella damascena 

Cult, in Osaka 

+ 

e 

H>P 

AB 

Garidella nigellastra 

Cult, in Nikko 

+ 

e 

H = P 

AB 

Aconitum loczyanum 

Pref. Tochigi: Nikko; 
Pref. Tokushima: 

Mt. Tsurugi 

+ 

m 

H = P 

HC 

A. anthora 

Cult, in Nikko 

4+ 

m 

H<P 

G 

A. koreanum 

Korea: Mt. Chunma 

-H- 

m 

H<P 

G 

A. japonicum v. montanum 

Pref. Tochigi: Nikko 

+ 

m 

H = P 

G 

A. kitadakense 

Pref. Yamanashi: 

Mt. Kitadake 

+ 

m 

H= P 

G 

A. komatsui 

Pref. Tochigi: Nikko 

+ 

m 

H=P 

G 

Delphinium grandiflorum 

Cult, in Nikko 

+ 

m 

H<P 

HC 

D. nudicaule 

Cult, in Nikko 

4+ 

h 

H<P 

G 
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Plant name 

Locality 

I 

II 

III 

IV 

Consolida ajacis 

Cult, in Osaka 

+ 

e 

H>P 

AB 

Anemone debilis 

Pref. Tochigi: Nikko 

± 

h 

H>P 

G 

A. nemorosa 

Cult, in Nikko 

+ 

h 

H>P 

G 

A. nikoensis 

Pref. Shiga: Mt. Ryozen 

+ 

h 

H>P 

G 

A. pseudo-altaica 

Pref. Mie: Mt. Fujiwara 

+ 

h 

H>P 

G 

A. ranunculoides 

Cult, in Nikko 

± 

h 

H>P 

G 

A. flaccida 

Pref. Tochigi: Nikko; 
Pref. Shiga: Mt. 
Ryozen, Mt. Ibuki 

M 

h 

H<P 

G 

A. stolonifera 

Pref. Tochigi: Nikko 

+ 

e 

H = P 

G 

A. rivularis 

Cult, in Nikko 

+ 

e 

H = P 

HC 

A. cylindrica 

Cult, in Nikko 

+ 

e 

H>P 

HC 

A. virginiana 

Cult, in Nikko 

+ 

e 

H>P 

HC 

A. tomentosa 

Cult, in Nikko 

+ 

e 

H>P 

HC 

A. demissa 

Cult, in Nikko 

+1 

m 

H<P 

HC 

A. narcissiflora v. 
nipponica 

Pref. Tochigi : Mt. 
Akanagi 

-H- 

m 

H<P 

HC 

Hepatica nobilis v. 

Pref. Mie : Mt* Fujiwara 

+ 

m 

H= P 

G 


nipponica 


Pulsatilla cernua 

Pref. Shiga: Mt. Ibuki 

+ 

e 

H>P 

HC 

P. halleri 

Cult, in Nikko 

+ 

e 

H>P 

HC 

P. montana 

Cult, in Nikko 

+ 

e 

H>P 

HC 

P. rubra 

Cult, in Nikko 

+ 

e 

H>P 

HC 

P. violacea 

Grusia: Mt. Kazbek 

+ 

e 

H = P 

HC 

P. alba 

Cult, in Nikko 

If 

m 

H<P 

HC 

P. alpina 

Cult, in Nikko 

4+ 

m 

H<P 

HC 

P. nipponica 

Pref. Nagano: Mt. 
Shirouma 

44- 

m 

H<P 

HC 

Clematis apiifolia 

Pref, Kumamoto: 
Hitoyoshi 

± 

e 

H>P 

Sfr 

C. lasiandra 

Pref. Wakayama: Mt. 
Koya 

± 

e 

H>P 

Sfr 

C. tangutica 

Cult, in Nikko 

+ 

e 

H>P 

Sfr 

C. tashiroi 

Pref. Okinawa: Isl. 
Iriomote 

- 

e 

H>P 

Sfr 

C. fusca 

Hokkaido: Iwamizawa 

+ 

h 

H>P 

HC 

C. patens 

Pref. Hyogo: Sanda 

+ 

h 

H= P 

Sfr 

C. brachyura 

Korea: Mt. Chunma 

+ 

h 

H<P 

HC 
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Plant name 

Locality 

I 

II III IV 


C. recta 
C. terniflora 

Callianthemum hondoense 

C. rutaefolium 
Adonis aestivalis 
A. annua 

A. amurensis 
A. pyrenaica 

Ranunculus acer v. 
nipponicus 

R. cantoniensis 
R. japonicus 
R. quelpaertensis 
R. cassubicus 
R. glacialis 
R. gmelinii 
R. parnassifolius 
R. pygmaeus 

R. reptans v. flagellifolius 

Batrachium nipponicum 
v. submersum 

Halerpestes cymbalaria 
Myosurus minimus 
Dichocarpum numajirianum 

D. trachyspermum 

Semiaquilegia adoxoides 
Aquilegia buergeriana 
A. flabellata 
Thalictrum baicalense 
Coptis japonica 

Xanthorhiza simplicissima 
Hydrastis canadensis 


Cult, in Nikko 

Pref. Hyogo: Mt. Rokko 

Pref. Yamanashi: Mt. 
Kitadake 

Cult, in Nikko 

Cult, in Nikko 

Cult, in Nikko 

Pref. Mie: Mt. Fujiwara 

Cult, in Nikko 

Pref. Yamanashi: Mt. 
Kitadake 

Pref. Osaka: Toyonaka 
Pref. Shiga : Mt. Ryozen 
Pref. Osaka : Toyonaka 
Cult, in Nikko 
Cult, in Nikko 
Hokkaido: Kushiro 
Cult, in Nikko 

Pref. Nagano : Mt. 
Shirouma 

Pref. Tochigi: Nikko 
Pref. Tochigi: Nikko 

Cult, in Nikko 
Cult, in Nikko 

Pref. Kagawa: Mt. 

Otaki 

Pref. Kyoto : Kibune ; 
Pref. Nara: Mt. Kasuga 

Pref. Osaka: Minoo 

Pref. Nagano: Nojiri 

Cult, in Osaka 

Pref. Tochigi: Nikko 

Pref. Wakayama: Mt. 
Koya 

Cult, in Nikko 
Cult, in Nikko 


+ 

h 

H>P 

HC 

± 

h 

H<P 

Sfr 

+f 

m 

H<P 

HC 

-If 

m 

H<P 

HC 

+ 

e 

H>P 

AB 

+ 

e 

H>P 

AB 

-H- 

h 

H<P 

G 

-H- 

h 

H<P 

G 

+ 

e 

H= P 

HC 

+ 

e 

H>P 

AB 

+ 

e 

H>P 

HC 

+ 

e 

H>P 

HC 

+ 

h 

H>P 

HC 

M 

h 

H<P 

HC 

+ 

e 

H>P 

Hyd 

-H- 

h 

H<P 

HC 

+ 

m 

H<P 

HC 

+ 

e 

H=P 

Hel 

+ 

e 

H>P 

Hyd 

+ 

e 

H>P 

HC 

+ 

e 

H>P 

AB 

+ 

e 

H>P 

G 

+ 

e 

H>P 

G 

+ 

m 

H<P 

G 

+ 

e 

H>P 

HC 

+ 

e 

H>P 

HC 

+ 

e 

H>P 

HC 

- 

e 

H>P 

HC 

+ 

e 

H>P 

Fr 

+ ' 

m 

H<P 

G 
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Shibateranthis pinnatifida 7~17mm, 

rjj 6—13mm, £Mt* 3, t tzit 5 

£ 0 ±Sggp-e W:3 itiO, 03^0 

T'C^JK-tSo 3—n cm 0 

i'As c tUi^f 5 u i fci 5o 

Anemone flaccida it Shibateranthis pinnatifida £^HiU£«£ <(£(''£&> D, fi|P 17& 
■fti'LHftfiimx-, 7—12mm, rfa 5.5-8.5mm, 5fc»*H£7o 3*« 3* 
X'ftffiOlHl&OT-e&MtZo #J±fU 

±<orftl^Lt iS^o< So U£U£ffifl±MitH 
il< tilitttbfel'o -fHW 2—4. 5 cm, §£ 

(Fig. 1, 2) 0 

Ranunculus glacialis HlPtfcBtR® fat' L 3~5mm, rfj 2~3. 5 

mm, 5fe«PJl' 0 3 9 , ±^gptr^-^'t‘So —fet 

OIHg«o<b^0o sas, 

l' Q ppitWi 2. 2—2. 5cm 0 

2. -?-||0'n7a 

^Uc^L/ci 5 !C, Coptis fl? Clematis tashiroi IrttPPli^ft^SrLfcl'As ^ 



Fig. 1. Seedling of Anemone Fig. 2 

flaccida. x0.7. 



Venation of cotyledon of Anemone flaccida . 
’,5. 
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TO 52 10 ft 


< 4M'd!)'t'-nl 1 Lt: 1.5mm <S 

ft $. < S 0 4^ i Lftft 4o EE’S04£'& 

-fL4i*^&S£«!5lS&fto ^tfL^ftSiftJftBffi, 

&#iii&U ^■oaMLfc^i:±Kttor^fi^-t:^o'C4 i 

»Hfc„ 

-iKfUfiO WB<0&M<vU&.<t£ ^#:|il C-t^Sas, ft;fttcft;ftft 
/ n fi>3* bfo&o Consolida ajacis, Anemone pseudo-altaica, A. nikoensis, Clematis 
fusca, C. recta, Dichocarpum trachyspermum, Hydrastis canadensis ft ft Xtili 

t A Ld'^ifL^i'S^5«sgF$4x^o 

Eranthis, Aconitum sect. Anthora, Anemone sect. Omalocarpa, Pulsatilla 
sect. Preonanthus, sect. Preonanthopsis, C alii ant hemum, Adonis sect. Consiligo 

C. tl (pP>M'n > 2 'aM'i'&frb’ f3. h A E X 

s 0 ZLX, 

^tf'ctb'c < So 


£ ^X, £ «£ o "C 4 ^\\XfW, 



Fig. 3. Abnormal seedling of 
Clematis terniflora. x0.7. 


t OPJttibK-^, o ft Q 

3. 

i(fl_LKLtfclSj&», Anemone pseudo-altaica, 
A. nikoensis, A. debilis, A. nemorosa, A. ranun- 
culoides, Clematis fusca, C. patens, C. recta, 
Ranunculus cassubicus ft fttrlt : ?-^^j^_h!'CHjft 
ft 0 fMW5 40Ht, 

Isopyrum thalictroides (Prantl 1891) -sp Anemone 
trifolia, A. altaica (Janczewski 1892) ft EfiZ 
tftSo Anemone sect. 

Anemone ( = sect. Sylvia) {C^il Cic.W$kX&> S c 
Clematis terniflora •%> C. brachyura <D £ ^ tC 
S 4 <DXh£, U£ 

BiZ><D&Mt ft ffci 

pjft 9 tcft o “CilfeifctUfc.tt > t.ft,. ft. =• - h ## 

IL-C^il 9 3fert±^/±5Si i:4feSo &<DM 
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-fUtioWC t 4&£ (Fig. 3) 0 ttc, Batrachium nip- 

ponicum ”C^7jC* 11 ^MCfcBfc 

i'£i^5c «t 5-e&So 

4. 

E#dSff ft L ■£ 

S#&)&5&So Lj&»U 0 > #l3F©ffcit 

H±ot®c 4 Jt£ i 51; 0J»E*-f£ c £«gt 
Ll'^5, JS, ift±tt, ittl£, Uc^LfCo ijj 

4 OO 5 4>tr 4 Shibateranthis pinnatifida ^JsfO^ci 

^ 15 cm < £>Wc;a§-t-% C 

Haccius (1953) &£ Podophyllum emodi fi Eranthis hyemalis IE 

©JBifefefc^'t'§P#<*: §p#©JEg;&s 

Jx, ^Oi5&^i Anemone narcissiflora 
tz&£tjW ( 0&Mte$Zb-'f, Nigella damascena «e£> Ztctblft^li 

5. KttE^^oit^S 

&tt, ^#5A5#^L-t:^Ji£gir-C«>S^#4r«fe±K:to-t-o-c, ?lffioS§4 

EJt < E>HSo Lfr>L, 

a(3:Ml4W(ifi:i' 0 &-£&&*£, p'cfio^, ^|tttife±'t!SIWL'ta>b 

t'ifc^ D JE&H Anemonopsis macrophylla, Shibateranthis pinnatifida, 

Anemone flaccida, Clematis terniflora, Hydrastis canadensis t^EOX 5 K-pM<0 

9 £ L, ttc, K#4#i'Cjfe 

cf M^Ckt^Pt 4ftS^MH-^ 4o^i’^5t-45 0 

HK^EttIffioltl® Bwc «t otf» ib^tS^, 

$ Shibateranthis pinnatifida ^ Eranthis hyemalis trtS, 

0S&iNSteIP^jp‘jt'C£ tris ^> 0 ttc, Aconitum author a trlt, i 5 

*©£5fc*§£, K 

^S«SEtt J; 0 9 , t/c, EttSP« U* U£ lEJf-t sot Mt* tS-i 

4&SJ& 5 . 5 ^IEJ¥SP^^ogp^Anbo'a'^i'<h«1fx.fcOo 

ttc, Ixfflfc-* Aconitum japonicum taEXkt, KttO±gpfitf- L;HBffL.fcl' 0 L 

fcP'oX, c Ctr^KttE^-^Wo E'hbfrM.'*' tPAc E&>tc D 

4t,6/E, 9, Mfrf'c J: “JS> 
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4ot«, ti’Cti, 

Uab’C^bHii^T'f Lft 0 

Haccius (1953) ft Eranthis hyemalis trftl^jfoft C&ft 4 L'C 

8 GPJ: DSft, -J to3feSg|#£Ki^&^OjR5^5fcU, i^JgftWJ; D Hftftff'ML, 
Sill'S AS, I'-fJUc^rJ;, £i'5 £ 

iftf^IIftfti^ 

6 . 

ftft^-icfto-t: j&Rj&si?*.* iit, 3 
£©fig©J&l&, LftMff Lfc 0 

Ranunculus acer, R. japonicus, R. cantoniensis, R. quelpaertensis, -^cD-fifiO 
Ranunculus co ;fj£%, Batrachium nipponicum, Halerpestes cymbalaria ft i'trft, 
fa!475k ■(-fltfifi; 0 L> 

5Irf$ 0 Caltha palustris %A?tg < £ 4l!Jl$ ( £>$c:SB£ t <£ <{HT:i' & 0 

Cimicifuga simplex, Anemonopsis macrophylla, Actaea asiatica, Shibateranthis 
pinnatifida, Aconitum loczyanum, A. japonicum, Anemone pseudo-altaica, A. 
flaccida, Hepatica nobilis, Adonis amurensis, Dichocarpum trachyspermum, 
Semiaquilegia adoxoides, Coptis japonica ft ft ft ft, L#i£'t'£o Lft 

L®< k^ZoSE® 5 ^Ictttt^ELtliffitttftbftt'o Lft'UfJE 

Shibateranthis pinnatifida, Eranthis hyemalis, Anemone flaccida, Adonis amur¬ 
ensis ft£t?fctfS^©¥fcW: : ?li£>3'-L7&>£ Cftt'o Anemone 

pseudo-altaica ft ft ft ft, ^IsFcD^ftft^ 1 H;dvffe±ie tb & 0 

^ftft, Sfcft s 4 L4«4f£5E-t S„ 

Anemone rivularis, A. virginiana, A. cylindrica, A. tomentosa, A. narcissi- 
flora, Pulsatilla cernua ft ft'ft ft#?® ft X <^ML, MltiSiftS^, K#4 

Nigella damascena, Consolida ajacis, Clematis lasiandra, C. apiifolia, C. 
tashiroi, Aquilegia flabellata ftftftft, #?®ft X <^3lMl XlPMb.tz'&'h 1 , 
K«ft§§»£>£ bj»£-f, ^#Lftft 0 

# £ 

(iS, itiPrO&W., ftieoi'ftm' 

6i'6&.KPiF&gs>5 £ tfr-r:gZ>o y cpLb(Dfvtit Wifi^PMWs. KBiJoft^ftt'S 
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MftMU 


52 


10 If- 


52 ^ 10 E 


&&&<, ttz, 

JU^faSo 

Anemone pseudo-altaica, A. nikoensis. OX 5 S %<D'fc$\b~f' 

M, h S - k, i ?3£ W #Si“ Sni 

t tcoi'X 4 &> S ggoll^ Sfc 

ttfcbfc o tri' & j&s, &M L&i' % <o Jfe±&f& So 

E#i 4 i^gjSrt“S t S 0 K#/^ %4’^'S 't LX 

ill, KfeStt, jft^ife^fco-ti'So 

#jJ§, Ktti 4 K-te 5 ErtS 40ic 4 IStfs^btiS?^, 

Ranunculus 0 i®Offf t:&S5o 
Janczewski (1892) It Anemone & Xtf^fri kjJrMtzMo^Q.X-iZ- 5 
fco i. a. 4<o 

(Pulsatilla vulgaris, Anemone rivularis, A. virginiana tz X), II. 

0 , Kttit® < X KjjtNc&S 4 O (Anemone coronaria i^ X) , III. 
^ 5 f/ 55 H<, -fl! ft MR Xiik cgfe K#4£s < Xf&tipKhZ) 4 <0 (Anemone nemorosa 
f£ X), IV. mmm < , -J-^t^WiX^AAk, 4© (Hepatica triloba 

t£ X), V. ^KlllW^^^^J{C-e#S4<7) (Anemone apennina) X&> 

S 0 

^ 4040 , fetrK— ti&OijjWifetpM, HI frtift^aM-tS 4o, IV kt—^oiW 
v frti#—4-^4 ^^+S^r'i“So fcfcL, A. apennina O^ffi^IXOX 
$%l£X>\,'X<D Janczewski ©$?5RitIE L < & < , 

n(Iii4MGi¥L, (Haccius & Fischer 1959) 0 

^g-ts»tivsi'S^D, ttz, mmo$kfcKX'>xi > frt£'9mt-tz>x*>x, 

f&f g-f S ngjg-efc 

So 

5 ft f4£©Ii KHfcts £S:h>;ftS©-c*, 

Ki^Lfco 5 t>4o £4 

£ SttSiJj^jfe±Mi'Cit, Mif/F, l~2^^o-f 

4 Clematis Offl$\.&0%'tflt£-t'<Xj&tpM ! %fa¥i& t P$L$lX& S D 
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ZtlW, t i>K ti/c# 

Mk3$z.bfL&o LfrL, t M^-5!r<D&S. t Itift-f L % |££>'o^fcl ' 0 ip 

5?M-tWL~(: & — Jj, Clematis terniflora ©J; 5 KiftWfi 1 flgdpK'h £ % 

^WS^fgot;^ o, § 

^.— Shibateranthis, Anemone, Ranunculus ts;£K3*bfo2)o Anemone 
■%? Ranunculus cD/^Jb H Shibateranthis £ £* < 

jfiftft Eranthis COJ; 5 1C ip—?|££j&lS^£lF : F3£© 

i itt, &aMBrt5o £fc, 

4 oU^slt £ fcf* t 

fc$3%> 0 ^ fp II #• 

—■jPHi&JlHPli *?J:tfif ifef£Effltt 
/£l'f»5ig5o 

ii ffl x & 

Decamps, O. 1976. Ontogenese des Renonculacees, essai d’utilisation de 
methodes quantitatives. These presentee a l’Univ. Sabatier de Toulouse. 
Haccius, B. 1953. Histogenetische Untersuchungen an Wurzelhaube und 
Kotyledonarscheide geophiler Keimpflanzen ( Podophyllum und Eranthis ). 
Planta 41 : 439-458. - & E. Fischer, 1959. Embryologische und histo¬ 

genetische Studien an monokotylen Dikotylen III. Anemone apennina L. 
Oster. Bot. Zeits. 106: 373-389. Janczewski, E. de 1892. Etudes morpho- 
logiques sur le genre Anemone L. Rev. Gen. Bot. 4: 289-304, PI. 14-15. 

wrie ^. 1939. mmikmm uv ■ 349-359. x 

/foHM. 1935. 4bo^'A-^-5 b A,-^- 5 Z Jour. Jap. Bot. 11 : 47- 

50. Prantl, K. 1891. Ranunculaceae, in Die Naturlichen Pflanzenfamilien 
3-2: 43-66. Sargent, E. 1903. A theory of the origin of monocotyledons, 
founded on the structure of their seedlings. Ann. Bot. 17: 1-92. 

Summary 

The seedlings of the Ranunculaceae are quite various. A majority of the 
species has cotyledons whose petioles are fused at the base. In the species 
of Eranthis, Callianthemum, Aconitum sect. Anthora, Anemone sect. Omalo- 
cafpa, Pulsatilla sect. Preonanthus and sect. Preonanthopsis, Adonis sect. 
Consiligo, and in some species of Delphinium and Ranunculus, fusion of the 
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cotyledons reaches up to the petiolar top. While in the species of Coptis 
and some species of Clematis, the cotyledons are not fused at all. Among 
the species examined, Shibateranthis pinnatifida, Anemone flaccida and Ranun¬ 
culus glacialis are monocotyledonous. 

The plumule is epigeal, hypogeal or situated about on the soil surface, 
and in Anemone sect. Anemone ( — sect. Sylvia) and some species of Clematis 
and Ranunculus, the cotyledons remain in the soil. In the seedlings with a 
single cotyledon, the plumule is hypogeal, in those with strongly fused cotyle¬ 
donary petioles, the plumule is hypogeal or situated near to the soil surface, 
and in those with free cotyledons, the plumule is epigeal. 

Generally, in the seedlings with a epigeal plumule, the hypocotyl is 
elongated and longer than the cotyledonary petioles. While in the seedlings 
with a hypogeal plumule, except those with hypogeal cotyledons, the cotyle¬ 
donary petioles are elongated and longer than the hypocotyl. 

As the seedlings grow, the primary root develops as in the species of 
Aquilegia, etc., or both the primary root and hypocotyl develop as in some 
species of Anemone and Pulsatilla, or the hypocotyl develops and produces 
adventitious roots and the primary root withers as in the species of Cimici- 
fuga, Anemonopsis, Actaea, Aconitum, etc., and or both the primary root and 
hypocotyl wither and adventitious roots are produced from the cotyledonary 
node as in the species of Ranunculus. 

In the Ranunculaceae, the specialization of seedling seems to be closely 
concerned with the geophily. 


□ Esau, K. : Anatomy of Seed Plants 2nd Ed. 550 J(, 1977, John Wiley & 
Sons Inc. 6, 000 PJ 0 Esau 
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